The effect of pretreatment with either tetanus toxin (in ventral hippocampus) or kainic acid (into dorsal hippocampus, with or without suppression of seizures by phenobarbital) on the subsequent development of epilepsy in rats injected with tetanus toxin (into ventral hippocampus) has been studied. Both treatments advanced the timing of the development of the subsequent epilepsy by a few days but did not affect the severity of the syndrome. The fits stopped after 3 weeks in all the rats but recurred in 6 of 20 of those given kainic acid, with or without phenobarbital, but not in those given only tetanus toxin. It is concluded that while fits make the brain more sensitive to a further epileptogenic stimulus they do not themselves increase their severity or persistence. It is the destruction of the CA3/4 area of the hippocampus which results in this advance and in the predisposition to permanent epilepsy.
INTRODUCTION
Gowers ' (1881) proposal that fits beget fits has been enormously influential in the management and treatment of epilepsy. The question as to whether the lesions in the brain (in particular Ammon's horn sclerosis) which are associated with particularly intractable limbic epilepsy are the cause or the effect of the fits has been widely debated (see Meldrum, 1997 ). Ammon's horn sclerosis involves major loss of pyramidal cells in areas CA1 and CA3/4 of the hippocampus. However, cell loss does not necessarily promote epileptogenesis. We have recently shown in the tetanus toxin model of limbic epilepsy in the rat that prior loss of dorsal CA1 neurons (produced by transient forebrain ischemia) does not promote-indeed, it actually retards-the subsequent development of the toxin-induced epilepsy (Milward, 1997; Milward et al., 1999) . The tetanus toxin model involves injection of a minute amount (a few mouse lethal doses) of tetanus toxin into the hippocampus of rats (Mellanby et al., 1977 (Mellanby et al., , 1981 ). An epileptic syndrome is produced in which the rats have short motor fits at intervals for about 3 weeks; after this, the fits stop and the electroencephalogram returns to normal (Hawkins & Mellanby, 1987) . In a small proportion of the rats (about 1 in 20), the fits either persist or recur at a later date (Mellanby, 1993) , continuing at the rate of one or two per day for as long as the rats are kept. The question of obvious clinical relevance is what makes the epilepsy recur.
The present experiments addressed the question of whether previous seizure activity or loss of neurons in area CA3/4 (or both) can promote the development of severe epilepsy. The experimental design involved three overlapping experiments in which the effects of different prior manipulations were studied on the development and severity of the tetanus toxin-induced epilepsy and also on the incidence of recurrence of fits. In the first experiment, the effect of previous seizure activity (without a lesion) was investigated by giving a repeat injection of tetanus toxin after rats had recovered from an earlier injection. In the second experi-
